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ABSnACTt  Tha  paper  invaaClgataa  the  machanlan  of  the  inhibiting  effect  of  certain 
phoaphltaa  dvtlng  the  thermal  oxidation  of  haxadacane  (eaitane)  which  wee  eelected  aa 
a  Mdal  of  polyathylene.  The  baaic  experlmente  were  conducted  with  triphenyl  phos¬ 
phite  (TPP)  the  concentration  of  which  varied  from  0  to  7%«  The  Q*ideti®**  **• 
carried  out  at  140  to  160®C  with  forced  circulation  of  oaygen  under  atomospherlc 
preaaure.  The  content  in  peroxldea  was  determined  by  iodopetry  and  that  of  the 
eonaunptlon  of  TPP  by  a  method  baaed  on  its  auanCatlve  reaction  with  butyl  peroxide. 
The  reaOlta  of  the  study  are  given  in  Enclosures  1,  2,  3,  and  4,  The  study  estab- 
Ilahed  a  linear  dapandance  of  the  Induction  period  on  the  inhibitor  concentration 
and  a  eerrelahiun  batwaan  the  klnetlca  of  the  accwaulaClon  of  peroxides,  tha 
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consumption  of  the  inhibitor,  and  the  absorption  of  oxygen.  Increase  of  TPP  con¬ 
centration  of  4%.  In  order  to  ascertain  whether  the  inhibition  of  oxidation 
observed  after  tha  termination  of  the  induction  period  is  caused  by  the  hydrolysis 
product  of  tha  phosphite-phenol,  formed  under  the  effect  of  acid  oxidation  produc;';s, 
an  oxidation  test  was  condusted  in  the  presence  of  1.2%  phenol.  It  was  shown  that 
phenol  does  hot  practically  affect  the  duration  of  the  induction  period,  but  con¬ 
siderably  lowers  the  oxidation  rate  and  the  amount  of  absorbed  oxygen  (Enclosures 
1  and  2),  Two  possible  mechanisms  of  the  inhibiting  effect  of  TPP  are  discussed. 
The  first  mechaniSiOi  which  would  involve  the  decomposition  of  hydroperoxides  formed 
during  the  oxidation  and  reduce  the  process  to  an  unbranched  chain  reaction,  was 
rejected  on  the  ground  that  trlbutyl  phoaphite,  which  is  a  vigorous  reducing  agent 
of  hydroperoxides,  even  in  concentrations  of  3%,  does  not  increase  the  induction 
period,  and  only  slightly  lowers  the  maximum  oxidation  rate  and  the  consumption  of 
oxygen  (Bnoloaures  1  and  2),  A  second  mechanism,  which  Involves  a  reaction  of 
phoaphltaa  with  R0**2  and  RO  radicals  and  results  in  the  oxidation  of  phosphite 
to  phosphata  by  direct  attack  of  P-atoms  by  oxygen-containing  radicals  with  the 
formation  of  the  intermediate  product  RO^i^P  (OCe*2H**5)3,  has  permitted  the 
applanation  of  the  apperimental  results  of  the  study  and  has  been  adopted  by  the 
authors.  The  considerable  inhibiting  effects  observed  after  tba  termination  of 
tho  induction  poriodo  waro  ascribed  to  roactiona  of  tha  unconaumsd  phoaphite  and 
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its  hpdrol»a4s  pw4u«t,  phsnol,  with  radical  (Encltauras  1  an*  2). 
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ICinet*cc  o.’  &Ue  aboorprfclai  of  asyijsn  durlnc  •  -dfitloii 
•of  cotaaw  at  iSO'  C  In  th®  pre»enc9  of  TPP:  1>  0^' 

2,  3.  0.5:',;  ^  5,  1»9^;  5,  5^;  7, 

3,  la  tho  *  ce  of  5^  triVutyl  phosphite;  9,  wio 
pro8«nca  of  r  plie.iol 
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I^Attlcs  Of  TFP  eoasunptlon  dwdrlns  tbo  proeeos  of  Inhibited  cKidatioei 
of  cetane  (l60"C)  for  various  iai«leX  ixthibltor  concentrations : 

1,  71*7  *  »oX#/l  (35t);  2,  j.ja  s  oOIe/X  (i-5^);  5,  23*9  »  nol»/l 
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